&wwc'(-\l‘\\t F/O7\,-o;’ ﬂnﬁl\%

- reca ” : IQ-\ l\(,u-')) = HU—) I\(. U-)>~ Sl &7 . “/H”‘/" H(.LJT}

F:,o:’\.L'J- : "‘f“')) - pu) L-'{’c HFL-O] I\/’lO)B
7

wkv‘owo')‘l;\n ‘}-{wc - {u({ﬁp-

plkav) = Pl Flogued Howilhouon

._l?_[,.a.lh_&l \r-.C.Ol\A:\A%-;_ 7L('-€4/L Q,)qtsJ—s . oll‘A‘I'('\a L,’IL v-o«’-q,,')-.\\,‘&

Frowie , dedinec Qa_ P, when a(&\no\u.\\u ) éovwwcl
bl ‘11‘\/\'&—- \'-.4(1(‘3,'.

Halo) = P HW P - PHE) Oc P
l,ol-.é (/) ot a” L\'\M{S, JJro Lojpo/ol.c (? QS ~ J)V'JQO /

(23 s o ot fouwe, e ot t,=4T c/d;\»cw-«'u
L,O\‘ML('C‘LQ \J/ l&é "Ifuwc CI@\AC&\MI‘QS

) PH) A wlt bo Lol |

—'_I:_/oclue:) QIVQJ\:.Q J)@Llew'-

H;:[‘lga]/(ﬂpﬂ;.b = 8,—?] [\4 F‘-[-LD
Dtk e
Flouet sFoses U e AN
7 )
]J, uf&@ ¢ = et ,weZ
s’ (i) ot o ST
/:’lac[ue,-‘- &o.u.a}z_ FL) a||L0~ d e o \(\11 v} -71'\”:61'2
q o:[x;busg 8 dve 70 H(t,]




‘ F)"l\' sfedes daszue( s« &,
lue(b]> = P(b) [uplo]d = He (Kl = (L) HeLo 1P
» 9 wzxa\es N_ACJD_, f t. - Ec

— ect ' CD aelr'\"\l\‘\a " H&w[[-’-ou\\au H(A) KQ'IV(

’_——’—

pO.voceter AN(H) . Lte [07]

HS) [d]D = B [ufa)> ik ehkedes
~adinbehe [Mwif: (\ — 0, 7T, A T wud,
7 H(W),) U] iy ()
I‘AU’)‘>’ TQ_ < ° [A( ]> '>€, ’X /"\[A[‘QD

s\&sl—ew evolues v \u:*)‘ -e_ﬂ-ale gA Qgﬁ’ul

a rhase. &, (+ J s £ (N 5))

()
v«e_ow ase - A/ U—\ SAX (u[A” (D IMG\7>

Ala)

— CD O(N‘Vt.\,%‘. o\w&% ‘crow &0{- “w;": {xc[[cxl—\buj‘

sk o‘\(u%. -. Ui HoU. = 72N
. w-—wowiva, hoime ; . Ut He U - ‘iMA-}-’\QA L/;,
- ©a - N A

codd Jerw o un ot extitahowt:
Hey AH) ~ HQB) ) + X A W),

e ol



| (X—) U’ r $'éU)
kD =Te" L S M)) JulNa]> = ,\/ e ubyD
wel s Ho = O NGB!

L
=> 1w to- v\ovft\« va (/{oo-wau (J“‘o) = &
=D Lale 'L’D \SY\ES\\AQ( ‘I’TAM&Q_

U Uro) = 7o Jo Ay 10) €7 Uik to)- witgle

———

3C—D Clvwv\'\&a’ LJ\VV\\»%)%S U«CLD.KJ\Ja 7‘\9?" O'CJ I(‘b\ 'I“
— but . J*)w)’ wead 1hale L Lle QQJPLC(

——

__.—L(_(/) 60\_“32 'l[\r,(..QCIOW (?_F[nus\‘ua oQ fg. J(‘UI.AUO\( -e.{‘Jeml”S'
A — o X e

BCV‘v‘} bO\MA—c.LJ—\Ou wo-l- jguta—( l‘\n\/O\mc&u ‘)‘

A. —(m[A?[l [« — SEEN k/(
= gowm(a ,901[ vod \A\L\Q’\I\-L /g,\ D/

= HLD \AQ‘- \A.\A.\QI\NL

= Ko to Po.‘_e,.,\"vo\( s Jo\ua,g L. "
A = 15 i), WL (3)] T () = B

-3 (1= Tuoe )L L8] SO0 N a DATD [ (AT D L (A7)

u\-\\‘(,\'\A.'Q 3&u£«k lM')‘ }’LOnL _\cmLc‘Xo(w‘e_Q @L)



_)okuse_s Pt‘t_(cc_(:l u,: L:a I‘vvlJ-. &/A:LQ}CS:
(Do e D = H ) Iy

1k (?
W = To ) ods HI gDy = & )

[u W]

drive Hamiltonian H(t) | accumulated phase
e Ho V(1) + (1)
Kato counerdiabatic |y L 0 o)
geerc ComeSabae | ea(rsonts
o comeriabaic | BRI o
galllfgfgnéa(}rli)ant Ak, 7n(0)
o t)Iffi;:zj)ézG;n 1 || REO=AG(HT) | 20, tnZ (at 1=T)

note . uulile PL 2 ) heve IDL\&J€I GJe wr . u/{'§

Z.(-. 4o F/«I\azﬂl‘ Jl,\J-e...Mg: N
ool = Pe) HW PLR - PRy O Pe)  /PC)P

recell s 1, (4] = PWHeLO]P) = Ael) Flogee? &y 1ot

1\. vO';‘- (Y QP V¥ -]
{_
it vred  Awe £ /Gilel fve
— | 7
=) = He + Al w rawp poresalir s A=t




leb froene HuwilFowilac H(4) %muuk; ), oln‘w\ua_ w v
Flo FIQ?\;&-‘ .l")'th)-e! Fkr‘&.l.

- [t s
[ne U1> = Te L 4s H )[VFC°]> =LP(+) e

st el 1 o)
= e.;%ﬁp PLH IVFE°]> =—e——‘-L e ]\«FC{:]> . Plot,w.'}
hk)e of F‘oq‘uul'

&m‘ﬁg 4(7 , P + )\LM'&

i+ He o] [up[0)D

a drowad. Por fﬂan‘ooh‘c ifetes

:%vvt
ulEl D> — e /X“U)WPU']}

. . | YA G
Lk WsT) 2K (+)

per Jodeen *B_ =

;vif‘. wa. - ’Xv(O\ =0
—_— ;l bJ'l: Z ‘v_
=> /)(\_(I-X = w‘_‘w*‘? + Z C. & , we W

X+90

cepply b HB) = HeDH - A )

S H [ — He 4]
A — Al — 29 x. () M.(+) 17 (H)=lue DTG B

?U—) —= H-[H] - Z(Q.L 9(\,.’.‘1’)) ﬂ\,“') + /AvF “‘)

= Z(z,f‘;) -0, /va) . U—)‘

e

R
i-f\»ch'. = e + alio be %—l‘vclcf.

(‘)l- X, = ww + ‘(7520 e Q“ew{ l> Co =0 Wl # 0

= X (H) = wywt
I/{(" k&uéy_ 8(\0-»1) 'S LWLQ&—- '}'0 Z (w\_d"Z):

—->v~z_3(e‘vo~{ 4 ao««»&& ‘IM&O(OM 'y )’-W‘&QA'Q'IH_ Jf'Lt{ Ci\/lbll‘-thvlzl}



M(/) bl &mva} aw\-\)) ot AG

[CLso L ot 1
\-uw LGI
l\aVuno«»\

&QA\A £ - lvv

Jorkw og

oé\t.
J’I‘\ﬁ:v&a,
Z 7’042/3{(‘
wdlding jl {;g
&E- J
Jval i
AP o E
£=bill
&: w\ﬂ(/\" \!- we wie 30&&2—\\“1 Kc,\-l-c A-GrP 7
- ou”-umh-hve , Ko\'l'o Je.ww\)o 3\-)\ —/‘.'K“)
HU) = He [4] + aclt) UL DB & AW - DY
-5 AEWIMTL)
- He (4 5 AW 7 A

) o &o‘v.zp. ——\\n\l
A~ 4 Z [, D W]
Z HK(."') H(.l-‘) AKL'LB kb\"'o H(’;W|“\7\~\\G\
—PHFM'\‘DLT o«'- Hg(-)-)
. HeWbsT) = Hel |, T= 70

s He (¥) = S . NORIRO,
e 31-:,..1&; 4.“ Hg ave ‘Hq&. F/Oc’uL-rL A'}-ov)les ,_,\. G’)

>e, z,uud\{_s ave -l:'l\«e_—OLP /Q l:w:or,\\c

éu.U') Cow trol) I~ """*C—, 3@(_ éu"’ 0o Sors (18
Lote of Ha dnve
F Lo A\U\& fﬁ’?u_\l th.;

0‘)‘2«* “f .NVL.Q ”'é”
. eEU)= <MF1:+1/HL(M*«F£~LD Lue [V HU) - e ) | e 1D



- LB JHV T uelh]D
- He deseibes Hie owect od. 2vo. ol PIOT.J e e e
(1v o yeo Se (-%)) ,w(-q'[c H,:Df] (AM;S u.o-)- ({_x-}r‘u FLuJL.&‘,/)

- ge_ow-c,-)-f\‘c_ p’}c‘{\;e_-l-ﬁ(;hwa_
] -
° d .T 7;&
HG,\K.‘" - 'P('l‘)

t
LAl i £ )

-£.
s AeD) v el
<

)

U0l = Te™

= Te B e 'ﬁ,rd , I L )
= [,J(,l;'o)= e:—i F’(t.o) %““*“\Ux P cied

Wilsow lfme o PR
cokoiuy qeow . phcte s
YAVMKL ﬁ“%&% OPQP/m-]*r: elitales cve Ha F’o(r.&)ﬂﬁk?
£h0) = Tl 1ne DT> (e (al] |, where
- +
.= } [ds e50) - L [ds Coe 1) HU Juel D>
] + 0
wate . A F) #£ ;’_— foch H, (s)
— shoboreopre  eno:

ulr,o) = W(T) e_':-’_’fl—r'o)
o) ~ S T el (e 0]

where
2, - L (Td4 cuclrl [ H1) ueBD
Aw)&a (:'.e. Here 44057" watwt & we,'l't-\rc-l T
)/( c‘v;“g&'). O’ﬂ J‘(.& FL&.\& aof Hw OIV\'VC (FIOQ’\(&_J 30.»\%&)
2 to dedine _13{7_\13 F:Io?we-')t %V‘Wut[ shede

- . wie /)

(zu , IWFCH\)

cW(T) = WTi0) indep. of H=0
ontuint  gauga ~Tev BCWQ’ I:Lmd ot F/oclwe.-)- shedet over

o\ Acn‘v-c L‘L—IL LL'Q ILC( ’\N.P )

2 wain v



N(T) = > e,"y\‘h-))hpfo]><l4,:f0]) Wi [son l\N.F o’Juo.-I\v

[plr), £T0)]=0 wuewde ( )
—o'ua.\(»z,uu&\% o\e_u)wfo rhin =Y 8<.ow. X OiA- I.)Gz-r)-x:
teb) = Y- 4 + 4 2l)

\V.V % A .
KQ};L&&L QMP(,.NQ_
~ &—c,ou.u;-v\‘c Awwwﬂw‘bw

U (LT, o) 7112,"(” £(79)

— (‘cz.\MourLL& : QVUA LQLLL e rtu‘ “F BQN% PLM&S

(l) F/oc{we_lli J, 2 0L Lo[/m.as Low &\pl‘u(aow)\‘( Himy
for )%n‘a&('c oln ver (* ¢D dn‘uiq&>

(Z>a4\‘o\|so)sl{ does ot V‘2_€]\M'/‘Q_ o H&w?l’)ﬂw\m«
(H.: w'} vw:tlw) ]9v~v[zb- GL&Q\ vy ur—‘), th§r

emex \ rj', o & ‘}'J'LJL L one J Ha
G\ T abed Hh geomety

.sl- uUT(O) 'L ‘o._oi' _\Jro.;olbopl‘c:

stale o do

(5) ;ML\M&M H} \I\.Q\—Q(‘,l- f)\nQ_\,O’\m-&uQ (&:l . auowaw ’:fo)\,&l

J—oﬁo Huradatory o hvae CVQAJ-GJS v Qu“"f—"“ﬁtl )
— el Ou.-\ orXiv: 2410 0F 924

——O-P/D/LCD\-L‘O\AJ"
Cole foe He 2 HeH=H -

f) vow'|- - ]

) IOcoJ(*LA o! HF PR JURN [ TN BN lowx/‘\';é ol

/LF (q('—w- HU) lotq[)
Z) Lot aovaclom tahow af Lzao»)v‘ug_ £

J'L\‘Qf\mca.‘\‘?:"\"'\"bv ‘\L—\ {;IOCIVL"L &33 Xre«utns




A w0y
e} aqadeens: e

NI ,[L,.,- 1:|0<]v1 q

3) CpD D‘ﬂ'\l\\a%



